ABSTRACT. The main goal of this paper is to provide an analysis of the relationships among selected indicators of economic activity of regions (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation) in the Czech Republic, with a detailed analysis of VAT. Our methodology is based on correlation analysis (both the Pearson's and the Spearman's correlation coefficients) using data from the official statistics of the Czech Republic. The main idea of the paper is that regional tax revenues should give us a picture of the economic activity of companies, residents and entrepreneurs in these regions. Based on the results, we can say that there is a statistically significant positive relationship between regional VAT revenues and the value of regional GDP, and a statistically significant negative relationship between regional income taxes revenues and regional unemployment.
Introduction
The economic activities of particular countries or regions can be expressed by different macroeconomic indicators (GDP, unemployment, inflation and balance of trade, or their components). Particular indicators show us the economic health of particular countries or regions which we can use to compare the development of these regions during a selected period.
Policy makers use actual economic data for the purpose of economic policy planning and management. However, usually there is a problem with macroeconomic data delay, especially in the case of regional macroeconomic indicators. As there are tax offices on the regional level (represented by regional and organizational units), we can assume that regional policy makers can obtain some up-to-date economic data from these tax offices -for example, regional tax revenues, number of tax returns etc. This tax-based information can serve as an additional source of information for regional management and decision making. The question is: what can regional tax revenues and other tax-based information tell us about the current economic activity of regions? The authors focus on possible relationships among selected indicators of economic activity of regions (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation) and regional tax returns (VAT). The research is provided for the Czech Republic because regional macroeconomic and tax data are available for the authors and the tax system of the Czech Republic has the same features as standard European tax systems. Although our analysis is performed on the regions of the Czech Republic, the methodology can be applied to another European countries.
Economic activity taxation in the Czech Republic is based on the following legislation: Act No. 586/1992 Coll., on income taxes (Czech Republic, 1992) and Act No. 235/2004 Coll., on value added tax (Czech Republic, 2004) . The trends in particular tax rates development and fiscal indicators development are shown in Table 1 . Source: Czech Republic (1992 ), Czech Republic (2004 , Denis et al., eds. (2014) . VATValue added tax, PIT -Personal income tax, CIT -Corporate income tax, ETR -Effective tax rates.
Regarding VAT, tax rates were changed five times in the period 2005 to 2015 (for more information about VAT in the Czech Republic (see e.g. Široký et al., 2014 Široký et al., or David, 2015 . Focusing on income taxation, the most significant change is visible in the case of personal income tax (PIT). Beginning 1 January 2008 there has been a flat tax rate in place for all individuals within the Czech Republic (calculated from the so-called "super gross wage"). Regarding legal entities, the tax rate of corporation income tax (CIT) decreased from 26% in 2005 to 19% in 2015 (Schelleckens, ed., 2015) . Primarily due to a reduction in the statutory CIT, the effective tax rate of corporate tax calculated according to the Deveroux methodology (discussed in more detail in Denis et al., eds., 2014) decreased in the analysed period by 6 percentage points (from 22.7% to 16.7%).
The tax quota of the Czech Republic (as the most widely used indicator of the tax burden) was fluctuating around the average of EU28 in the analysed period. Rows 6 and 7 show the distribution of the total tax quota to the state budget and budgets of municipalities.
The supplement consists of funds of social insurance, health insurance funds and payments to the EU budget. You can see that all of the regions show similar trends in the analysed period. Moreover, the impact of the economic crises in 2008 is also visible, since unemployment increased significantly in 2009 in all regions of the Czech Republic and GDP decreased in the same year in almost all of the regions within the Czech Republic. Regarding regional tax revenues, we can present the differences among particular regions in the Czech Republic using graphical expression. Figure 3 shows the differences among regional tax revenues in 2012. We can see that VAT revenues represented the most important part of tax revenues in almost all of the regions in 2012. However, Prague achieved the highest VAT revenue, mainly due to the allocation of the seats of many large corporations. Both CIT and PIT revenues had similar importance within particular regional tax revenues. The share of SME in the total number of active enterprises in the Czech Republic in 2012 was 99.86%. The share of the added value of SME in 2012 was 53.81% (for more about SME in the Czech Republic see e.g. Belas et al., 2014) .
Finally, Figure 4 illustrates the development of the number of tax returns for VAT in all regions in the period 2005-2011. 
Literature Overview
Generally, the relationships between regional tax revenues and economic growth are the subject of research provided mainly by the neoclassical economists dealing with the growth models, in more details for example in Barro and Sala-i-Martin (2004) or Widmalm (2001) . Economic theory assumes that the relationship between indirect taxation and economic growth is negative, for example Mendoza et al. (1997) ; moreover specific excise taxes generate less distorting effects on economic growth than the general consumption tax, as stated in Widmalm (2001) , Schenk et al. (2015) or Melnyk (2015) , focusing on Czech literature Kubátová (2010) and Vítek (2008) .
Currently, there are also many scientific studies dealing with issues of regional economic health and focusing on particular macroeconomic indicators. For example Arhipova and Rudusa (2005) focused on development of territories within countries in transition period, mainly in Latvia. They analysed GDP, unemployment level, the number of economically active enterprises and businesses, nonfinancial investments and the amount of income tax. The results of their research should contribute to strategic cooperation for the improvement of entrepreneurial processes. Martinčík (2008) indicates that the most known reasons for the differences between particular regions can be historically divided to the ways of creation of GDP in particular regions, demographic characteristics, natural conditions, transportation infrastructure and volume of direct foreign investments. Cebula and Clark (2014) provided preliminary analysis for OECD countries and non-G8 OECD nations; they focused their research on study of the impact of economic freedom, regulatory quality and relative burden of taxation on the level of GDP in period [2003] [2004] [2005] [2006] [2007] . They analysed the relationships between the degree of economic freedom and GDP, the level of regulatory quality and GDP and the overall tax burden and GDP. Reshina and Vocish (2011) deal with budgetary policy and interbudgetary relations at the regional level in Latvia, particularly the taxation capacity (financial potential) across the regions. Szarowska (2011) analysed the effect of tax burden on economic growth in the countries within the European Union. The analysis is performed on a panel data of 24 EU countries in a period 1995-2008, methodology is based on panel regression with fixed effects. Author presents statistically significant negative effect of both tax burden and direct tax on GDP growth, moreover negative correlation between corporate income taxes and GDP growth. Folster (2002) focused on relationship between taxation and self-employment, using a panel data from OECD countries and Sweden. He presents a strong negative correlation between the tax burden and the share of self-employed within total employment. Tepperova et al. (2012) deal with the hypothesis that the revenue from taxes that selfemployed must pay is affected by macro variables such as change in GDP, unemployment, or the differential in taxation and social security contributions between employees and selfemployed. The analysis is based on data from 28 European countries in the period 1995-2009. Currently, there is a lack of studies focused on the relationships between revenues obtained from the regional economic activity taxation and the regional economic development. Moreover, the authors did not find any study focused directly on an analysis of regional tax revenues as economic indicators for the purposes of policy decision making.
The authors presented partial results of current analysis at the scientific conferences in Zlín and Prague . This paper presents the final version of the analysis after incorporation of all comments and recommendations from both conferences.
The main objectives of the paper
The main goal of the paper is to provide analysis of relationships between selected indicators of economic activity of regions (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation) in the Czech Republic, with detailed analysis of VAT.
For the purposes of this main goal, the authors define the following 3 hypotheses: H1: There is a statistically significant relationship between regional tax revenues and the value of regional GDP.
H2: There is a statistically significant relationship between regional tax revenues and the regional unemployment.
H3: There is a statistically significant relationship between regional VAT returns and the value of regional GDP.
Data and methodology

Data
For the purposes of analysis of relationship between regional tax revenues and economic activity of regions, the following data are used: GDP in the regional breakdown, share of employed in the regional breakdown -indicator compares the number of job applicants (aged 15-64 years) to all residents (in this age group), value added tax (VAT) revenues and income tax revenues (PIT and CIT) in the regional breakdown, fulfilled in tax forms. All of the data represent period 2005-2012. For the purposes of the detailed VAT analysis, the following data are used: GDP in the regional breakdown, value added tax (VAT) revenues in the regional breakdown and number of tax returns of VAT in the regional breakdown. All of the data represent period 2005-2011. Regional number of tax returns for VAT are available only until year 2011.
The main data sources are the following: Czech Statistical Office (CZSO, 2015), Ministry of Labour and Social Affairs (MLSA, 2015) , and Financial Administration of the Czech Republic (FACZ, 2015) .
Methodology
Generally, the following classical methods are used: input data and indicators examination, comparison of particular characteristics at regional level, deduction and synthesis for the purposes of conclusions formulation. The research presented in this article is also based on the study of current legislation of the Czech Republic.
For the purposes of achieving the main objective of the paper, the authors use the correlation analysis. Correlation coefficients can take the value in the interval <-1; 1>, whereas the positive or negative values signal the dependence direction. The absolute value expresses the strength of the dependence. The dependence can be studied as linear (the Pearson's correlation coefficient) or nonparametric (the Spearman's correlation coefficient).
The Pearson's correlation coefficient is defined as These correlation coefficients were successfully applied by the authors in their previous research connected with the impacts of particular economic instruments of public economy in the Czech Republic (Zimmermannova, 2012; Zimmermannova and Mensik, 2013) or in research focused on the dependence among various variables -income structure, health and social insurance and personal income tax; GDP per capita, net disposable household income per capita, and the mean gross monthly wage in the Czech regions (Kvicalova et al., 2014) .
For the purposes of this paper, the correlation analysis is performed for the period 2005-2012 as a whole, the detailed analysis for VAT for the period 2005-2011.
Results
Regional tax revenues vs economic activity of regions
Firstly, we should focus on the relationships between selected indicators of economic activity of regions within the Czech Republic (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation -PIT and CIT), based on linear dependence. The following Table 2 shows us the results of correlation analysis based on the Pearson's and Spearman's correlation coefficients for regional VAT revenues, regional GDP and regional unemployment. The amount of observations was 8 for each indicator and region. Source: own work.
Regarding the relationship between regional value added tax (VAT) revenues and GDP, we can see positive statistically significant relationship in the most of the regions. The values of Pearson's correlation coefficient are higher than 0.8 in five of fourteen cases and higher than 0.7 in eight of fourteen cases. However, there is also negative statistical significant relationship in the Usti region -the development of GDP was similar as in the other regions (see Fig. 3 ), but values of VAT revenues were decreasing from year 2006. Focusing on the Spearman's correlation coefficient, its values are lower than in case of the Pearson's correlation coefficient and they are statistically significant only in five cases. We can see also negative correlation in three regions; however, the value of correlation coefficient is statistically significant only in one of them -the Pardubice region. There has been significant slump of VAT revenues during the analysed period. It can be caused by movement of the seats of regional companies to other regions for the purposes of lower frequency of financial controls.
Analysing the relationship between VAT revenues and unemployment, it is obvious that the Pearson's correlation coefficient is significant only in case of the Prague region, other values of correlation coefficient are weak; moreover it is not clear, whether their mutual relationship is positive or negative. The results are almost similar also in case of the Spearman's correlation coefficient. It follows that the development of the examined variables are mutually independent and different in particular regions. Table 3 shows us the results of correlation analysis based on the Pearson's and Spearman's correlation coefficients for regional CIT revenues, regional GDP and regional unemployment. The amount of observations was 8 for each indicator and region. Source: own work.
The following
Focusing on corporate income tax (CIT) revenues and GDP, there is low level of Pearson's correlation coefficients. However, we can see the direction of their mutual relationship, which is negative. Regarding Spearman's correlation coefficients, we can see that the correlation is significant only in two cases -Pilsen and Hradec Kralove regions.
Regarding the relationship between CIT revenues and unemployment, we can see strong negative statistically significant relationship in almost all of the regions. The values of the Pearson's correlation coefficient are higher than 0.8 in ten of fourteen cases (for regions Prague, Central Bohemian, South Bohemian, Pilsen, Liberec, Pardubice, Vysocina, South Moravian, Olomouc and Zlin). The values for Karlovy Vary and Hradec Kralove are higher than 0.7. The values of Spearman's correlation coefficients shows, that there is strong negative statistically significant relationship between the variables in almost all of the regions; it is similar as in case of the Pearson's correlation coefficient. The values of the Spearman's correlation coefficient are higher than 0.8 in eight of fourteen cases and higher than 0.7 in twelve of fourteen cases.
The following Table 4 shows us the results of correlation analysis based on the Pearson's and Spearman's correlation coefficients for regional PIT revenues, regional GDP and regional unemployment. The amount of observations was 8 for each indicator and region. Source: own work.
Focusing on personal income tax (PIT) revenues and GDP, there is low level of both Pearson's and Spearman's correlation coefficients. However, we can see the direction of their mutual relationship, which is negative; the results are similar as in case of CIT, but the relationship between variables is weaker.
Regarding personal income tax (PIT) revenues and share of unemployed, we can see strong negative statistically significant relationship, the values of the Pearson's correlation coefficient are higher than 0.7 in six of fourteen cases, the values of the Spearman's correlation coefficient are higher than 0.7 in eight of fourteen cases.
Detailed focus on VAT
Since the previous chapter shows us significant relationship between regional GDP and VAT revenues, we should focus on it in more details and prove, that this relationship is not connected only with the number of tax returns for VAT.
The following Table 5 shows us the results of correlation analysis based on both the Pearson's and Spearman's correlation coefficients for regional VAT revenues, regional number of tax returns for VAT and regional GDP. The amount of observations was 7 for each indicator and region (from 2005 to 2011). Regional number of tax returns for VAT are available only until year 2011. Source: own work.
Focusing on VAT revenues (RVAT) and number of tax returns for VAT (NVAT), there are low levels of Pearson's correlation coefficients (except of Liberec, Prague and South Moravian). We can see no statistically significant relationship between these indicators. Regarding the Spearman's correlation coefficients, the results are similar as in case of the Pearson´s correlation coefficient. There is only one region with statistically significant value of correlation coefficient -Prague.
Analysing the relationship between number of tax returns for VAT revenues (NVAT) and GDP, we can say that the Pearson's correlation coefficient is significant only in 2 regions -Prague and South Moravian. Regarding other regions, the values of these correlation coefficients are not statistically significant. Regarding the Spearman's correlation coefficients, we cannot see any statistical significant values.
Discussion
The main goal of the paper is to provide analysis of relationships between selected indicators of economic activity of regions (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation) in the Czech Republic, with detailed analysis of VAT. As is mentioned previously in the literature overview, the relationships between regional tax revenues and economic growth are the subject of research provided mainly by the neoclassical economists dealing with the growth models (in more details for example in Barro and Sala-i-Martin (2004) or Widmalm (2001) ). This research is focused on an application of economic growth issue to the regional level and also includes the other aspects, for example unemployment. The originality of this paper is also determined by analysis of not only the tax rates, but tax revenues at the regional level.
First, we should focus on 3 hypotheses, which were set for the purposes of the main goal achievement.
H1: There is a statistically significant relationship between regional tax revenues and the value of regional GDP.
We can partially confirm this hypothesis H1.
Regarding the relationship between regional VAT revenues and the value of regional GDP, we can see statistically significant positive correlation in eight regions (Central Bohemian, South Bohemian, Pilsen, Hradec Kralove, South Moravian, Olomouc, Zlin and Moravian Silesian). However, not all regions show similar results, for example the Usti and the Pardubice regions show unusually negative statistically significant correlation coefficients. This can be caused for example due to fluctuations and irregular development of tax revenues during the analysed period (especially significant reduction in tax revenues). We can say that VAT revenues represent the added value within the regional economic activities in most of the regions of the Czech Republic.
Regarding the relationship between regional income tax (PIT and CIT) revenues and the value of regional GDP, we can say that regional income tax (PIT and CIT) revenues are not correlated significantly with the value of regional GDP. Within our analysis, there were noted low and insignificant values of correlation coefficients. It can be caused by regular tax optimization carried out by companies and self-employed. Therefore income tax revenues do not represent the value of regional economic activities in the regions of the Czech Republic.
We can partially confirm this hypothesis H2.
Regarding the relationship between regional VAT revenues and the regional unemployment, there is no clear relationship between these indicators. The results of the correlation analysis are ambiguous and the correlations are weak. We can say that regional VAT revenues have no relationship with the value of regional unemployment.
Regarding relationships between regional CIT revenues and the regional unemployment, there can be observed statistically significant negative correlation in twelve regions, both in cases of linear and nonparametric relationship (except of only two regionsUsti and Moravian Silesian). We can say that the value of regional unemployment is in opposite relation to the production and profits of companies within particular regions.
Regarding correlations between regional PIT and regional unemployment, there is visible only negative nonparametric relationship. Statistically significant negative correlations can be observed in 8 regions.
We can say that it is obvious, that higher regional income tax revenues are connected with lower regional unemployment, in other words we can anticipate that their values go to the diverse direction. Therefore the low share of unemployed persons in regions together with higher number of companies would create additional PIT and CIT revenues.
We can reject this hypothesis H3. Based on the results of the correlation analysis, there is positive statistically significant relationship only in 2 regions -Prague and South Moravian; however these regions have the biggest amount of VAT returns in the Czech Republic. We can say that VAT returns indicator and its development can give us no information regarding economic activity of particular regions and its development.
It is obvious that the information about amount of VAT returns in particular regions cannot automatically means the information about the economic activity of these regions. The real economic activity of particular regions can be described by more suitable indicator -VAT revenues in particular regions.
There are weaknesses of the presented research, based mainly on the differences between official seats of particular companies and the place, where the company really operate. However, the results show that in spite of this situation, there can be significant relationship between some of the analysed indicators. Comparing the results with for example Mendoza et al. (1997) , we can say that our results are "the other side of the same coin" -the relationship between indirect taxation and economic growth is negative; however higher regional VAT revenues represent higher economic activity of particular regions, expressed officially by regional GDP indicator.
Further research in this area can be focused on an analysis of regional aspects of public finance by applying of complex methods, for example regression analysis, cluster analysis or I-O analysis.
Another way of the following research in our field can be expansion of the analysis to another countries within the EU or the EU as a whole and the international comparison of the results.
Conclusions
The paper presents the analysis of relationships between selected indicators of economic activity of regions (GDP, unemployment) and regional tax revenues obtained from taxes imposed on economic activity (VAT, income taxation) in the Czech Republic, with detailed analysis of VAT.
The main idea of the paper is that regional tax revenues should give us the picture of economic activity of companies, residents and entrepreneurs in these regions. Although it is generally expected that VAT revenues in particular regions are affected mainly by the number of registered tax payers and the amount of tax returns, our analysis showed that tax revenues can represent economic activity in particular regions. Based on the results, we can say that there is statistically significant positive relationship between regional VAT revenues and the value of regional GDP and statistically significant negative relationship between regional income taxes revenues and regional unemployment. On the other hand, the relationship between regional VAT returns and the value of regional GDP is not statistically significant.
The results show us that the regional tax revenues can serve as an additional source of information about regional economic activity for the purposes of decision making of policy makers on governmental or regional level. Although the analysis is performed for the regions of the Czech Republic, the methodology can be applied also to another European countries.
